Cadmium-induced ototoxicity in rat cochlear organotypic cultures.
Cadmium (Cd), a widely used industrial metal, is extremely nephrotoxic and neurotoxic; however, its effects on the peripheral auditory system are poorly understood. To evaluate the ototoxicity of Cd, we treated cochlear organotypic cultures from postnatal day 3 rats with Cd concentrations from 10 to 500 μM for 24 or 48 h. Afterward, we evaluated the degree of damage to hair cells, auditory nerve fibers, and spiral ganglion neurons. Damage to the hair cells, auditory nerve fibers, and spiral ganglion neurons systematically increased in a dose and time-dependent manner. Exposure to Cd concentrations of 10 μM for 24 and 48 h resulted in minor inner and outer hair cell loss in the basal third of the cochlea. As Cd concentrations increased, toxicity spread toward the apex, also in a time-dependent manner. Treatment with 100 μM Cd for 48 h resulted in substantial (>30 %) hair cell loss over the entire cochlea. Cd was also toxic to auditory nerve fibers and spiral ganglion neurons; 100 μM of Cd for 24 h or 10 μM of Cd for 48 h resulted in considerable damage to auditory nerve fibers and spiral ganglion neurons. These findings are the first to demonstrate that Cd can cause significant lesions to peripheral auditory nerve fibers, spiral ganglion neurons, and sensory hair cells in organotypic cultures from postnatal cochleae.